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Summary: The objective of this study was to assess the antibiotic resistance pattern in Salmonella
strains isolated from sausages and pork cuts processed in the same slaughterhouse in Rio Grande
do Sul, Brazil. The agar diffusion method was used to test ten different serovars isolated from sausages
(n= 127) or from pork cuts (n=62) against 14 antimicrobial drugs. Resistance to sulphonamide (54.0%),
tetracycline (35.4%), streptomycin (31.2%), nalidixic acid (28.0%), sulphametoxazole/trimethoprin (24.9%),
neomycin (22.2%), chloramphenicol (22.2%), ampicillin (20.6%), tobramycin (19.6%), cefaclor (14.3%),
gentamicin (9.5%), amoxacillin/clavulanic acid (5.8%), amikacin (4.2%) and ciprofloxacin (2.1%) was
observed. The multiresistance pattern (resistance against at least four antibiotics) was found in 39%
of Salmonella strains. The multiresistance pattern was more common in pork cut isolates (62.9%) than
in sausage isolates (27.5%). Strains of S. Bredeney and S. Panama, the two most isolated serovars in
this study, showed the highest number of multiresistant strains (39.3% and 42.5%, respectively).
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Introduction: The use of antimicrobial drugs in therapeutic and as growth promoters in swine
production systems may lead to selection of resistant strains of pathogens, including Salmonella,
which can be transmitted to humans through the food chain (Bahnson and Fedorka-Cray, 1999). It
is thus important to monitor the antibiotic resistance pattern of foodborne pathogen strains isolated
from animal products. The presence of Salmonella sp. in pork products was previously detected in
southern Brazil (Bandeira et al., 2002), justifying studies to assess the level of resistance to the
antimicrobial agents currently in use. 
Materials and Methods: One-hundred and eighty-nine (189) strains of Salmonella sp. isolated from
sausages (n= 127) or from pork cuts (n=62) processed in a slaughter plant in Southern Brazil were
included in the study. The isolates were serotyped in Fundaç~·o Instituto Oswaldo Cruz and kept frozen
(at -20o C) in BHI broth with glycerol 20 %. Stock cultures were recovered in BHI broth and tested for
resistance against 14 antimicrobial drugs using the agar diffusion method (Barry and Thornsbery, 1985). 
Results: The highest level of resistance was found against sulfonamide (54.0%), tetracycline (35.4%),
streptomicin (31,2%) and nalidixic acid (28,0%). Strains of serovars Bredeney and Panama were the
most resistant (Table 1 and Table 2, respectively). The multiresistance pattern (resistance against at
least four antibiotics) was found in 39% (74/189) of Salmonella strains. The multiresistance pattern
was more common in pork cut isolates (39/62-62.9%) than in sausage isolates (35/127-27.5%). Strains
of S. Bredeney and S. Panama, the two most isolated serovars in this study, showed the highest number
of multiresistant strains (39.3% and 42.5%, respectively).
Discussion: The highest level of resistance was found against antimicrobial agents frequently used
in animal husbandry, which is in accordance with findings already established in other studies (Bahson
and Fedorka-Cray, 1999; Fedorka-Cray et al., 1999; Harvey et al., 1999). The resistance pattern varied
according to origin and serovar of the Salmonella isolates. Differences in type of antimicrobial drugs
used for animal treatment in each herds can explain the high diversity in the resistance pattern
found. The high number of multiresistant strains found in the present study points to the need of
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further monitoring of the antimicrobial usage on farms, to control the hazard of selection and
transmission of resistant zoonotic strains.
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TABLE 1: Antimicrobial resistance pattern of Salmonella strains isolated from sausage
in Rio Grande do Sul, Brazil.
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TABLE 2: Antimicrobial resistance pattern of Salmonella strains isolated from pork cuts 
in Rio Grande do Sul, Brazil.
Antibiotic resistance of Salmonella strains
isolated from pig slurry.
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Summary: The survival of Salmonella sp. in pig slurry submitted to treatment in a stabilization ponds
system from a pig breeding farm in southern Brazil were evaluated. The stabilization ponds system
proved to be efficient, reducing 93% of the Salmonella sp. population present in the slurry. The
resistance pattern of 161 Salmonella Typhimurium strains isolated throughout the system were
evaluated against 14 antibiotics, using the agar diffusion method. Salmonella strains were resistant
to sulfonamide (100%), tetracycline (99.4%), streptomycin (90.1%), sulfamethoxazole/ trimethoprin
(84.5%), nalidixic acid (77.6%), ampicillin (76.4%), cloramphenicol (29.2%), cefaclor (25.5%), tobramycin
(13.7%), gentamicin (6.2%), amoxacilin/clavulanic acid (5%), neomycin (5%), and amikacin (3.7%). All
tested Salmonella strains were sensitive to ciprofloxacin. Most strains of Salmonella (94.5%) were
resistant to four or more antibiotics. The multi-resistance pattern was found in strains isolated from
all sampled points and were highly variable throughout the system. 
Keywords: Salmonella Typhimurium; antibiotic resistance; pig slurry; stabilization pond system.
Introduction: Wastewater treatment facilities have been implicated as potential sites for the selection
of multiresistant enteric strains (Taher et al., 1987). On the other hand, aerobic and anaerobic treatment
systems proved to be efficient for the elimination of Salmonella present in pig slurry (Juris et al., 1995).
The aim of the present study was to determine the presence of Salmonella sp. throughout stabilization
lagoons used for the pig slurry treatment, as well as to compare the resistance profile of strains
isolated from different points of the treatment plant. 
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